I* 

'IV. 



W ^x .^^^eAN INDUSTRI^^i- 't"' rX - 



" 5 



^r^mQPERTY 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



m & si s 

Application Number 

§ ^ ^ i °J 
Date of Application 



Applicant(s) 




H|6i#S! 1999^ HI 47729 



1999^ 10a 3om 



2000 



09 



21 



*1 3) 

COMMISSIONE 




3o 

§§ 

■< m 

§8 



1019990047729 

> 



2000/9/2 




[AifIS] 

ammm 

[SHI 

[CH£I2!1 

[CH 
[CH £121] 

[USJf] 

[&S2I ^HJI] 

[£S°I g^HJIl 



0001 

1999.10.30 

EIH^ij SISS ^HIoKM H^o^ §sto>?l 0IDIXI 



HIGH SPEED IMAGE SENSOR HAVING FEEDBACK CIRCUIT 

1-1998-004569-8 

9-1998-000223-4 
1999-008448-1 



9-1998-000444-1 
1999-008444-1 

KIM, Chan Ki 

740226-1231124 

467-860 

a^iH oisai ^mm acH3»onuM 301-108 

KR 

0ia£! 

LEE,Kang Jin 

700525-1047410 

121-251 

AiS^^AI Q\S.=? g£M# 250-24 
KR 



26-1 



1019990047729 

> 



2000/9/2 



oi AH ^ 



^SiS HI 422 21 ^§011 21 °F ^S, HI 605° I ^§ 

oil 21 §^ asi&jAt m &=?mua. iw aej 

atoHS (2i) CH £1 
(S!) 



29,000 S! 

7,000 S! 

0 S 

301,000 & 



20 2 
7 £ 
0 2d 
6 S 
337,000 a 

1. S^Ai- SAilAi(ES)_1 
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^^-8: ^ ^3^1 #7}$M HlH^ol 3)CMfl ^lSM ti]E^<y 

fflj-s^ ^SJ^-O.^ C-ll o] e| ^ JL4f #^o] 7}^*V ol cj *1 ^ 
^71 fl^ %<L3., °1» #f$\ & m ^ -§-#*H # 7 J o]v)x] AJIA^ ^ 

^ 3^* 7>S N7fl, ^ M7flS tifl*l*M ^^1^^ #01^.^ #6fl cfl^ ^-i- ^1 

^ ^slH^; #7l Ai^ofl -g^sH ^30.3. #i*Rr tilia 7l§ 

£ #71 sMi <H5H°1^^ #7] ZJ- ^1^ oj-^ZL ^<y.o. ^ 

hIju^H, #7l alja 7l§ #<y-o] #7l o>^zl ^<y-^cf # nfl oloflol 7> 
^ #^*Hr ^SZL-Cl^l^ ^ ^ #7l ^ ^i&o. 

S.-¥-BlSl #71 ii7l 7>^ ^JrOfl -g-^l-a} #7l alJH 7^ ^^1 ^\^^ #7l 3*1 H 

*1H ijj^jjL-^E^ 3*11 pj^l C-)lolBl# #*>^ tq-^o] cj-cq Efl^S. oi^-oi^i 
o]^ S.^r^, #71 cHr^l t£$\ Hfl^l^ Zj-Zj-, #7l ^7l 7}^ ^ #71 3 

^IH *1H ^S-^S^-bI #^s]^ «8=l *m zl-z}- -g-^*><^ #71 3*111 3 

S^-S^-Bl #71 3*1H olnl^l t-flolE^ofl cfltb -S-^ *r*8*Rr afll 

*H2 H31*l^Ei; wlsel- < y ^ 3*1 #31 3: ^> 0 H1 ^^H, #7l 3*1H 3 
S^-S^-Ei #^£l^ ol^efli ^]J:°fl -g-#*H SH°ll:5q*r €^ ^ 711 olM 

*fl3 E^^l^E-1 31 7]} 0)^0) #7l ^12 M^^liEl^l =Sflo]^-o11 cg^ 

s]^ ^j|4 M^^l^Ei ; ^ #7l ul^l^ olul*l 3HEio} ^S}-^1 ^fl^-sl^ #7l wleefo] 
^1 silt €S?-# #7l ulMel-<ysl ^<y- ell^* #7l oln^l ^a-1 
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3E. 4 

Olul^l O]^ tf^, 51]^^ 2)5.^-, 5^, o|nl^l 
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3£)cyfl 3^ ^h]^ -§^>7l fl^ ^l^l^l 4H{HIGH SPEED IMAGE 

SENSOR HAVING FEEDBACK CIRCUIT} 

£ l^r CMOS tfl^- ^^Hl Ir^-S.. 

S. 2\= CMOS °1 ^ 1 *1 4M£] s<1 > -i^H. 

£ 3-Br £r = ^ S|St ^H]^- CMOS o]Bl^ <^ A ] ofl 

-E 5^r °H*1 /j]^ #3 ^]Jl(CLK)2}- ^"71 £ 421 n)EL»» ^Sf *)H 

= Bl*>*l -ilJL(PRECHARGE) ^ ^]J:(PRECHARGE_B)^ ^3£. 

£ 6£: =21^ ^ A] ^ Efl^ofl tflolBl^ ^ ^°fl tflSM 

10 : *H ^ oiE^lo]^ «. 

20 : f^±. ^elH^ 30 : o>^S.n-^^l % &&7] 
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40 : tftf 50 : 5\S.*f 

31 : t^^l^-^S-ZL &®7] 32 : *]M7] 



^Mltt ^1 

<12> a. ^-^^ #lJE.^i(Complementary Metal Oxide semiconductor, <^1^> CMOS^ th) °1 

^6fl ^ CMOS <>H*1 ^-i- <H SIM (pixel array) 

^-^Hi^ o-|nl*l q)o]B\^ JL4-o_5L #^^>7] ^ ^6fl ^ ^o]tf. 
<13> ^a>^o.5., <>M*1 ulofl tiV-g-^ tij-S^l^ °l-g-*H *! 

^(capture)tflfe 3M4. *><g7jHl €^l]*Rr A A*\A$\ ^^-^ ^ 

3 #71 ^ ^5^, #*1<S] ^ &7)*°] 

-S^l^l, <=>} #7)^91 3M- H3L*\?)7} 7}^ °>#<H ^ ?M ojDl^l 

*rfe <iM4. 

<14> o]^- ^sfl o)nl^l 4fl^^ ^t^o^ ^Hfl^V 7fl3 ^ ^ <H31°1 

3-, ^€7fl ^SSJ sM^H ^Itb ^SZL(analog) ^i'SM: i=1*l ^(digital) 
tiHfl^r ^13-, *r3H>H ^ 7fl^ -^o.S. ^€4. 

<15> £ CMOS €*H ^ «a^^Hl Ir^-SSAi, CMOS °M*1 

<y -^*)>§- *1M*M, <2]JjL A]^^ (system)^ cfl^l: °]eHM^( interface) ^# #^1- 
*IM ^ 3^- olE^lo]^ «-(l0), *H1 #-g-*Hr A <^* *1 n 5m ^ 
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€■ sMi-I- 7>S N7fl, M}3. M7flS afl^l^H ^-^H #<H.2-^- #(imageH tfl^ ^iL«- 
<^2fl o l-T-(20), zj- sM^H d >^SZL oiui^i dlo)E] Al^ 

» 1=1*1^ Al^^lM ^E|7> 7>^>H^- tq^l C-flojEi Al^S. W}^^ 6>^-SZL-tq^l 
€ (Analog-digital converter, 30), ^ #7] o>^n-iq^^ ^7] (30)^ 

#^(^7l 7Hr ^IJiHl -g^sH Sf^^ c-floiEl^ *1H ^ a] 

4. °H, ^#7} (30)^ zj- sMi<*1M #*13r «ljil«rfe cfl A>-g- 

3^, nfej- o. s #^Kr ^S(ramp) ^(reference 

voltage)^: 'Jr-i-^tfl^ v)x}Q-o}\gg_zL ^.^7} (Digital-Analog converter, DAC&r 
U\ 31) ^ s}-4i <H3H(20)S^Bl #^3^ o>^zl ajj:^ DAC(31)S.-^-El 
*]m 7l§ wIjg^V^ , wiin 7l§ ^<a-oi ^ ^^icf *)H ^ <q« x\ 

^ 9lt\z\}o}^ -^-(lO)^^-Ei #^5]^ o]^ ^51(40)^1 ^^^lH^- *Rr 

^7] 7>^ N7fl^| Bfl^S. ^ WlJS7l(32)S ojifLo^t}-. 

£ 2^ CMOS -M<SJ =70} ^-^-HS-^i , ^ 5Mi(20')Sr, ^1^71 

(32')^, tt^-I- ^*Rr ^ Efl^l(40')l- i^>^ ol-o^^lcf. 

£ 2^1 £^1^ wl-stf Qo] s\.^ o]z]]o) ^ 3^(20')^ l7fl£) S.S. 

(21)^r 47fl£) S^fl^liEKMl, M2, M3, M4)S ^4 ^-^t^ 47 flo] e|^|ae]^ i£ 
4°l-£-^(2lH ^^i*>l- 2t=(A)5. ^sl-7l ^tr e^uj^e] 

(Ml)^, ^ A]Jr ^«fl Aj- 7 ] ^1 ^£L(AH ^#£)<H n^}7] 

tr ^ M^^l^E : |(M2)2f , (source follower) ^ihl: ^*r^ ^&M-tL je 

?l^^Ei(M3) ^ = *}- ^ 51 €^1^ E^^l^iBl(M4)c»lnf. 
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* 

<18> ^}3H7}(32')s\- ^ 2fl^l(40')^ ^ 3^(20' W>M °>^^ °H*1 

tflolE-H- DAC(3lHH -M^-cr *]M 7]^ ti]JiI$>^ t)*]^ n>S.c>| iflj!, 

(single-slope) iJ-^-g- *}-§-*>H , ^5171(32)^ ^3^(40)^ -fM^Sl #3-6.3. 
<i9> £ i ^ £ 2» , I7fl sMi<Hl tfl^- *i<y- ^-g- ^sj)ajo_s. #3^^.tf 

<20> DAC(31)fe ^^r,}r). ^sfl^l ^r^l^ efl*g* ^ hIjEL 7l§ 

(Vr)-g- ^^i, wlJE7l(32)fe 7 |§ ^^(Vr)^ c^^zi 

°H*1 ^H^M «fl#*Hr Sfc±: ^^-(Vp)-i- HlJS olnfl «J <2]Jf Aj^Bfl 

^E^H^faoHH^ #^ofl -§-#sM 3 (up-counting) W, H ^ 

o]^ h^(40)3. # ^ 

<2l> o]^ i^s](40)^ 7}S.S. N7fl(^4i ^31*1-^(20)^ 7}3_ tffll^ ^), 

AflSS #^ tilM^(K)2l 4«flSl ^ 2fl*l(40')*S. ^€i=f. 

<22> ^P-^I^O.^, ^ Hfl^l(40')^ 27fl ^-g; ^ «lJE7l #^ S^^liEi 

(M5)^ ^3. ^ Mi?fl*l^Ei(M6)-I- ^lSM, #7] 2711 Si E^^liBKM5, M6)^r 
tilJ27l(32')S^-E^ 7}^ ^3L$± Z\}o] ^ o]&\ 3)1 o] ^(10)5.^ 

«§£L ^ ^l^l <43 £7-2-5. #3°1 ^^^4- ^T, 193. *m *\3L7} 9}°]}°}^r$_ # 
bJ)<M w]m 7l§ ^«a-(Vr)ol 3*4: ^^(Vp)^^ €- ^-f, W1JE71 #^ M ^H^-l iEl (M5) 
7> 7>£eHH ^.^ cl^l^ ^ol iecI-s. M^^liE-l(M9)Sl TflolEci- 

°fl ^l-sH ^^M, wliE 7l^ ^(Vr)*! 3^ ^(Vp)*!^ ti]iH7l #^ 
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E.®x]^t](U5)7} _2_HS]<H 3 efl*l(40'Hl # &7fl £}<H 2|#*}o.5L 

sfl^lUO'Hl ^o} w].^. sM^Ai <g£- o>^sn o]nl^l cflolE] AlJro] ^ 

^lt HMe] ^1S7> ^tf. o)rtfl, 7>^E^ afloj ^ <2}Jf o]E^loli«. 

(10) tflofl ^*H^th 

<23> ^71^ £o) ^ ^^(40-)^ olDl^l DflolE] 51 JfS. 

#^*>7l ^ ^4 24. 

<24> i^, v±°] 2fl^](40') «li27l #^ S^1^(M5), 

*l^tH(M6), =s|^l M^^l^Ei(M7) ^ ^ H^^liEKM8)7]- .2. = ^! #3HH 

7> £r£H «lMB^-olS1 ^«a-o] *}ol (high)7}- S)uL, ZL°11 ^ 7l ClHE^r #^ 

<25> T^-g-A^, ^^-ol ^>olo] ti}^7l-^^> S^^l >0jL°ll M$ 

^l>iEi(M7)7> SL2.S\JL, ^ <*d«j ^ *m S^fl^iEl(M8)7> ^0_5-M| 

M^fl^liEKM9)^l 7flolM<^l ^\°}^\ S.-r-'U ?i-T- wlMef-o] 

^ofl, M3UliE|(M9)<5} TflojEofl cfloiBj ^<a-o] r>}o]<£ ^o.^^ 

3 vfl^ 7 > 81 71 cfloi^s. *>°l5. ^o)^ ^oj-ol ole^ oif^ol 

#3 ^ ^3^i ^ ^ Hfi*H d^i^ ^•a-^i-^ #^>CK 

^-^71 (column decoder, S^Itt S.*] £) *1 7^ ^-Jis^ ^ ^ ^Jl-I- 3. 
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*}°}5Z &o]X\7}^ X\#o] jSL^H S]]*H c-flolE-l ^o] *>o]^ %J>- 

*)-d|) ^tV^r «Hri}. ZLBlJl, €^ ^"J^l ^2: # ^u}-^ ^^*>7l 

*l3L» te) ^^Rr 3^ tMl7> 5^. ti>^, #^oj J-fo] ti>- 7 ]S.oV oloflol^-Sl 
B^tt 3 *}3- H^^l M^fl^iBl(M7)S. M 3.^-7} 5}^ 

*3-gr jl^ 3£<L7\ gfl^H HHEi ^>oioi 73 jjL tiHM<LH 

Wn^}7] ^«fl *R>^ #^ ^ ^ £ig ^ A]S7> ^>olS 

3*=- *m eii*H n^7i-o>^ ^4. m-^, 

4 1 9XS.^ S€*l^Bi(M8, M9)^ a>o]^ # 7 >a] ^ ^ fl^. cfl , 

M^X1>!EKM8 ( M9)^ Afol^l- 3. Til ^ T^fl^ ^ Sfl^7l- t\^ro] ^ <* W ^ 
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*i c-ihei^ 3i4=. #^oi 7 >^tb ^*Krni =l 



^ ^ 3-8-] 

H^f- ^ 7>S. N7l], 41 S M7fl^ «fl*l*M i^o^ ^rO]SL^ ^Hl tfl^ 

#*l*Hr ^ ^H^; ^-71 #3 #^*Rr y lS 71$ # 

S. V]JRf>\d], ^7} U)mL 7)& £<$°) ^7} °}^S.ZL &<&2Lt\- # nfl o] ofl o] -g-£] ^ M 7 ] 
7>^ #^SRr ^^^11 ^ ^ ^"71 oj-^ZL-cl^^ ^ ^ 

^.S^-E^ Aj- 7 ] ^7l 7>^ -g-#*H #71 7l$ ^ofl Cj]-§-5]^ #7] ^ 

^35)1- SL^}^ , ^7} t^o] ^ Zj-Z]-, Aj-7] ^7l 7>^ ^ Aj- 7l 

^fl*H Ei #^sl^ ^i* aim AA -S-^sH #71 T^^l^ *1H 

^ ^12 M^l^Ei; UlEfifoJ *J ^X]^^^- Alol^ o^S]^, Xj-7] c]^^ 

*f|4 J=€*l^; ^ Xj-71 1=1^)^ Sfl^S)^ #7] hJee}. 

o]2l 3<g- efl^ ^sl-l- f:\5i, #*\& s&7] w]^e|o] o| ^oj- ^- 7 ] o]b1^ ^ 

*\d\ S o.c) o]p1^1 djolE^S. #tfl3 O.S. m)>e.7fl ^^^1^ #^?r>7l ^ ^ 
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£ 3£r ^r^°ll ^ — ^ CMOS °1 H^aHI l-^-S. 

S.^, CMOS 4fl*13 21*113*1 ^*h|- ^ ^l^C system W tfl^ oj^ 

slH^C interface) #^S>fe- *IM ^ ^E^Hi ^(10), 

*r^r a] 7) ^ sj-^ 7 >3. N7fl, >M1S. M7flS Hfl*l*M ^l^H # 

<H-2-fe #(imageH tfl^ #*l*Hr sj-i <H e)H «-(20) , ^ sM^H 

^ Oj-^^ZI tflo]Ei AlJll- ^l^olH *)s)7 r 7>^^>£^- 1=1*1^ Cflole) A] Jr^ 

^$7l (Analog-digital converter, 30) ^ #7l o>^-^zi-^ 

^71(30)21 -g^H ^lUsHS 3^ C-flolB]!- *i^Rr 

H}3f|(40)S. °l-¥-<H*13, ^H^UO)^ £^(40 HI 1=1*1 °1 

nj^l t-lHEi!- .H^ #^*>7l iflsH ^IM^^I^ ^» *lM £}-<?] 

3M: nal-HTfl ^HM- ^3*1^ ^7l $1$ s]^(50)» ^7>S c-1 ^-am 

i=f. °H, ^^7l(30)^ A #±<%*\ cfl a>-§- 

3^, S^H 4^ a] ^o_^ #4^^ ^S(ramp) ^eflsl t^ja 7}^ ^(reference 
voltage)^: ^l-^^ ^^(Digital-Analog converter, DACef 

f", 31) ^ 3^ <HBflc>l(20)^E^ o}^rS,ZL a]Jt<4 DAC(31)S^Ei #33^- 

7l§ tilJul^>c^ , Hlis 7l§ ^l^o] sfii ^^ii^r *1M ^ a] 

^ olE^lo]^ «.(10)S.«-Bl 7>^E] W]5l(40)<Hl ^^^1^ ^7l 
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7}^ #S)<5Rr N7fl^ BfllS ^ uliE7l(32)S o^o^i}. 

<31> ^-71 S. 3^ £<>1 ^€ ^jU-HH^ *fl<H €^$l 0 l =Lr% 

jl ^2] £3 ^7}&°} ^#°fl 37fl^ ^SHr ^H*] Sji^- 

(50)1- ^71-f-O.S.^ ti}^7l A]^- ^ sg^ A}i» Aljr 7 |. ^1 ^ *H<q 

M-^X] Al^ofl = ^S^-(50)» ^ tilME^S} ^^^-4- UrBl ^^Al^^O.S.M) 

zfl*H tfltb ifl^ ^ls.£S>H T ^ js7l(60)# 5*1 £^^14. 

<33> s.X\^ w}<4 ^-ol ; sfl*l( 6 2)ir #2fl£) ^3]- ^^^Tfl 27fl^ 

T^-i" ^ tilJ27l #^ M^*1^£UM13) ^ ^ ^ ^fl^^E^KMU)^, ^3. 

M^1^1^iEi(M14)^ = efl<yi=HI <£^£]^ e ^^^Ei(M16)2f, ^ ^ *]JL°fl -§- 

^7l J=^*l^Ei(M16Hl xq^l^ HMe^- ti]Ee]-<yoii ^ ^ ^ 

(M17)S. o]=Lo^l^ ( Tg-o] s] S ( 51 )^- ^7>S 

<34> ^ 3*5.(51)^ ^^^cM) Tll^M^o] tilHEj-O] 

°fl #*l*>fe- PM0S M^l^o] tiimef^l^l SS^l^Ei 

(Mll)^-, TflolEcfo.^ <^SLE]^} *1JUPRECHARGE_B)» ^l7>^-of ng^;*!^ 
^^rS]o^ t = S-fS. NM0S E^fl^l^Elol eri 
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^ NM0S M^fl^liEi<y l^^liE^ (M10)S ol^o^cf. 

<35> E. 5^ ^-i- ^SKr ^lJl(CLK)^- #7l JE. 4^1 *1H 

*Hr He)x>^l >OJl(PRECHARGE) ^ ^Sel^ 4]s(PRECHARGE_B)S] s^S-^l, #^ 
(CLKH S-f^] «V^7l ^Hl HbJ*MJ m^o) *}o]o) ^ 7 ]^oy ^ 

<36> £3^1£ 5# ^ sfl*l(62)S.^-Ei cflojE^l- ^ 

<37> ^ efl^l(62)^ = ^-a}-§- 

«?H #s}(CLK) 0 l S^-<?1 ^<»H| SB^Ml ^S(PRECHARGE)^ S-f , 

^S^M ^1Jl(PRECHARGE_B)^ *M-S. <?H°1 1-5)^1, 4^ He^M] e^*]^ 

(M17) ^ M ^^^E : |(M12)7> £r=]A^.*) UlE^oJA ^Vols ii= N 

£r ^cf. olnfl, tiH^o] ^-c^ ^<y-^ £}oji- tilMBj-°l#*l ^^1^ (Mll)» 

7i^|><i *^-tf. = si *Hfe m^l^(MlO) 
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<39> ^o.s, 2fl*l(62W| '0' cflo]E-]» 

<40> #3(CLK)°1 SWo] *Hr7l ^-<?H =e|sM ^ls(PRECHARGE) ^ 

*1 ^1 JL ( PRECHARGE_B ) AA *>°1^H ^ 
(M17) ^ ^=5l*>xl M^^1^B](M12)7> alE^ojoj 
$*>7(| s|<H y|me|-o]^ Hsl^l ^ A] ^>ol S ^oj-g. Til^ 

$1*1 J=«^(M10)^r ^" H fl» ^ -R-*1*H alE^jo] <gtg=# ^l^l^l 

M^fl^]^EKM9)7> «1^5}o]4 ^ + ^3*1 

ziofl Hlnel-o]^ 1*35.3. clM^s. #^3^ tfl 

olB] 5B]^M ^f-^ol t^^M Efo]ig Aj-O.^ ^ ^] 

7> 

<4i> p^I^S, efl*l(62)ofl T ^He^- gjfe. ^-g. ^^^-cf. 

<42> #^(CLK)ol ^>olo] ti>^7l^ a7] ofl i=. cj^ 5fl^( 62 )ofl -o-o] 

s>}. u>^7>x]s. S5l*H ^l^(PRECHARGE)^ ^^e)^] A]^( PRE CHARGE_B)7l- *H 
fif ^.-f-s. ^3*>*1 ^^)^mui7) ^ ^sel^l S^^liE](Ml2)7> = 

<H h]e 2^oi^ ^<y-^- ntfls. sm-i- -fMsMl s-fs. -b-^i^ 

, M^^l^Bl(M10)7> ia.Si.S5H HlEe}ojo| ^>°l°fl ^^=* 
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=L^, ^ ^ US.?} ^S\o] ^ ^ J=iffl*liEi(M15)7}- ^ ^ ^ 

*m E^^]^Ei(M15)s)- S€*1^(M16)-S- ^ ^l*!^ *}°}*\} # 

fr 3fli7> ^^S)<H ylM5|<a^l 5U<3 #S>7> M^liEKM15, M16)» -g-*fl ^l^^ 

^^"^ ^£.5. ?fl Sl^, «lMel-^l^l JS^I^l>iEl(Mll)7> £rSM ^<a-ol 

S-f^l^i t\o)S, ^7}JL, o) N o| ^oj-ol NMOS l^iE^ Sl^&Ji 

4 M^flxl^EKM10)7> £r£M ^*]#^# A>olofl ^ 

^^£)cH «lMe|-<y^ ^i^>7> M^^l>iE-l(M15 ( M16)S] *l^-3fl>;<4 ^ ^^l^^^S 
ml- ^] tilMefo]^ ^<y-o. s o_ s BBj-STi] ^o^t}-. 7fl#*fH , wise}*?] &<£o] xg 

PMOS M^l^l^iEi^l ^-^^•y-^.cf ll^ ^ ti] ee]-<y^-x] M ^1 ^Ei (Mll)^ 

7^1^ £ ^-Efl# 5}jl ZLofl 4^ ^ N^r «M3. 3 °- 

?M ^-i*>7fl #4. ^"Jj #sj(CLK)ol ^1 

Jl(PRECHARGE)^ ^^s)^M ^1 ^(PRECHARGE_B)7> h] e^o] ^<y-^- 

i^H. N^) S-fS. im>S7fl ^o]s>^ tilE^j 7c )-7] e ^^i^e^MH)^- 

*1 S^^liEKM10)# ^SA]^ _o^*| f^^tf. 

S. 6Sr =Bl*>^S ^ ^ Bfl^ofl tflo]Bl^ ol^ ^o.o)l cfl^H 

(a)fe #2fl 71^1 = E|*H8 ^ a] ^ afl^ofl *}o] x^^B\^ 
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^aj-SHth 2fl*H cflolE-l tt-jr g-g- nflo)]^ ^ofl^o^ al^ej-o] ^ 

^ efl°l<>BK layout W ^ 4^ *>^l7> ^ &*1>?> = ^ <y*fl clM3 
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